Amaç: Bu çalışmanın amacı, travmatik olmayan ince barsak perforasyonu nedeniyle ameliyat edilen hasta yöneti-mimizi ve sonuçlarını sunmaktır.
INTRODUCTION
Non-traumatic small bowel perforation, a rare cause of acute abdomen, is a condition that can lead to fatal complications unless timely intervention occurs [1] . Many reasons may be counted in the etiology of non-traumatic small bowel perforation. Although infectious causes, especially typhoid and tuberculosis are forefront in developing countries, Crohn's disease and malignancies are more common in developed countries [1, 2] .
Presence of recurrent abdominal pain episodes due to underlying disease and having non-specific clinical and laboratory findings may lead to a delay in the preoperative diagnosis. Although radiological imaging procedures are helpful in diagnosis, the early diagnosis rate is low, and the majority of cases are diagnosed during laparotomy. Primary repair and resection-anastomosis with or without ileostomy are the operative procedures that depend on the cause of the disease and the extent of peritoneal contamination [3] . Despite advances in surgical techniques and improvement in intensive care conditions, mortality of non-traumatic small bowel perforation is still high and can be up to 42% [1, 4] .
This study aimed to report our management and outcomes of the patients who underwent surgery for the diagnosis of non-traumatic small bowel perforation.
METHODS
We retrospectively examined the records of patients who underwent surgery for non-traumatic small bowel perforation between January 2005 and March 2013. The patients with intestinal perforations due to trauma, mesenteric ischemia and obstruction or strangulation because of hernia, volvulus or intraabdominal adhesions, and peptic ulcer perforations of the duodenum were excluded from the study.
History of the patients, physical examination findings, laboratory data, imaging, and operative reports were examined. Age, gender, complaints, duration of symptoms, comorbid disease(s), perforation location, length of stay in hospital, etiology, surgical treatment, morbidity, and mortality data were recorded. All patients were divided into two groups, survivors and non-survivors, and their features were compared.
Preoperative routine complete blood count and biochemical tests were performed in all patients. Initial imaging modalities were pulmonary and abdominal x-ray and abdominal ultrasound (USG). Abdominal computed tomography (CT) was performed in patients in whom direct abdominal X-ray and USG examination were normal. Patients who were thought to have acute abdomen according to physical examination, laboratory, and radiological findings underwent surgery after initial resuscitation. A prophylactic broad-spectrum antibiotic therapy was started for all cases preoperatively. Perforation was managed by either primary suturing or resection and anastomosis with or without ileostomy. All patients received postoperative antibiotic therapy as prophylactic or therapeutic according to the results of cultures. Tissue biopsy was performed in all patients and a segment of diseased tissue or lymph node was sent for culture for mycobacterium in suspected cases.
RESULTS
The mean age of the 30 patients diagnosed with non-traumatic small bowel perforation was 51.3 ± 19.9 years. Of the cases, 13 (43.3%) were female and 17 (56.7%) were male. Abdominal pain was the most common complaint in all cases, and other symptoms were nausea, vomiting, abdominal distention, and constipation (Table 1 ). In the history of the patients, three were receiving treatment for a diagnosis of lymphoma. Two had Crohn's disease, four had chronic obstructive pulmonary disease, three had cardiac problems, and two patients had diabetes mellitus. While abdominal tenderness was present in all patients, signs of peritoneal irritation were present in 22 (73.3%) patients. The other eight patients had moderate localized or generalized tenderness but relatively soft abdomen (Table 1) . Leukocytosis was not present in all patients, as only 9 had leukocytosis and 3 had neutropenia. Electrolyte imbalance was present in 11 (36.6%) patients. Positive serologic test for typhoid fever was found in 2 (6.6%) patients. Intraperitoneal free air was observed in 21 patients, and air-fluid levels were observed in 8 patients in abdominal X-ray. Free fluid or abscess formation was observed in 23 (76.6%) patients in abdominal USG. CT scan was performed in 17 (56.6%) patients who could not be diagnosed by other methods or to determine the perforation site (Table 2) . In intraoperative exploration, jejunal perforation was detected in 6 (20%) patients and ileal perforation was detected in 24 (80%) patients. Multiple perforations were detected in 9 (30%) patients. A generalized purulent peritonitis was observed in 14 (46.6%) patients while localized peritonitis was observed in 16 (46.6%) patients. Primary suture was performed in 3 (10%) patients while small bowel resection was performed in 27 (90%) patients. A diverting ileostomy was performed in addition to bowel resection in 18 (60%) patients with generalized peritonitis, tuberculosis or malignancy. A Bogota bag was performed in a patient with a high intraabdominal pressure (Table 3 ).
Etiologic investigation revealed that a considerable number of cases (n=14) had nonspecific features on histological examination. Six of these had nonspecific ulcers and eight had nonspecific inflammation. Amongst the cases where a definitive diagnosis could be given, most were diagnosed with intestinal tuberculosis, typhoid, lymphoma, adenocarcinoma, Crohn's disease, and gangrene (Table 4) . Mortality was observed in 9 (30%) patients. Duration of the symptoms was significantly higher in non-survivors (median 11 hours; range 3-15) than in survivors (median 4 hours; range 1-13). The number of patients with multiple perforations was significantly higher in non-survivors (n=6; 66.7%) than in survivors (n=3; 14.2%). Though generalized peritonitis was observed at a higher rate in non-survivors (n=7; 77.8%) in comparison with survivors (n=7; 33.3%), it was not statistically significant. The major complications were wound infection, pneumonia, ARDS, sepsis, pleural effusion, enterocutaneous fistula or leak, intra-abdominal abscesses, and pulmonary emboli. Among these, ARDS and sepsis were statistically associated with high mortality rate. The features of the surviving and non-surviving patients are shown in Table 5 [7] . In seven of our patients, chest X-ray and USG were normal. Even the CT scan was normal in one patient. Laboratory investigations were not helpful in all cases. Leukocytosis was present in only nine patients.
Early diagnosis is a very important factor for morbidity and mortality. A delay in surgical treatment worsens electrolyte imbalance and systemic toxemia due to rapid progression of peritonitis [8] . The reasons for delayed treatment in non-traumatic small bowel perforations are probably due to its being a rare disease, presence of recurrent abdominal pain episodes because of underlying disease, the nonspecific symptoms, and difficulties in diagnosis. Early surgical intervention has been shown to reduce morbidity and mortality [8, 9] .
Etiology and the degree of peritoneal contamination should be considered in the decision of which surgical procedure to repair the perforated segments. Primary suturation is recommended in patients with single perforation and no generalized peritonitis, though resection and anastomosis is preferred in patients with multiple perforations [1, 8] . Because the prognosis is associated with the degree of peritonitis, ileostomy is preferred in patients with generalized peritonitis [8] . Because the degree of peritonitis is usually advanced due to the delay in diagnosis, ileostomy is required in most patients. It should be noted that anastomosis leakage rates might be high in patients with tuberculosis or lymphoma on whom primary closure or resection-anastomosis without ileostomy were performed. Delayed 
DISCUSSION
Non-traumatic small bowel perforation is uncommon but can have a high morbidity or be fatal. Therefore, it continues to be an important problem in surgical clinical practice. Infectious causes including tuberculosis and typhoid fever are the most common causes in developing countries [1] , though non-infectious causes like malignancy and Crohn's disease are more common in developed countries [2] . Deep ulcers, abscess formation, single or complex fistulas may develop in Crohn's disease, but free spontaneous perforation into the peritoneal cavity is quite rare [5] . Typhoid perforations are usually characterized by a single perforation, history of travel to an endemic region, and intermittent fever. Histopathological examination is important for differential diagnosis, but in some cases it may be non-specific [1] . Adenocarcinoma and lymphomas are the most common histopathological types of malignancies. More than half of the perforations in lymphomas develop after chemotherapy is initiated. Granulomatous inflammation in the histopathological examination is an important sign of tuberculosis [5, 6] .
The clinical presentation in non-traumatic perforation of the small intestine may be non-specific [1, 3] . The abdominal examination of eight of our patients revealed moderate localized or generalized tenderness but relatively soft abdomen. The diagnosis is mainly clinical, supported by the radiological finding of free gas under the diaphragm primary closure of the skin incision helps to reduce the wound infection rate [3, 8] . In the present study, ileostomy was performed in 17 (56.6%) patients who had a high risk of leakage because of generalized peritonitis or diseases such as tuberculosis and malignancies. Primary closure was performed in only three (10%) patients with localized peritonitis. No leakage was observed in these patients. On the other hand, a resection and anastomosis without ileostomy was performed in 10 (33.3%) patients with localized peritonitis and anastomotic leakage was observed in four of these. The cause of the small number of primary anastomosis might be because it was performed in highly selected patients.
The overall mortality in patients with non-traumatic small bowel perforation has been reported to be between 16.6% and 45%. Delayed operation, primary closure of perforations, presence of multiple perforations, generalized peritonitis, and leak from the surgical area are reported to be important factors causing high mortality [3, 10] . Duration of symptoms was significantly longer in our patients in whom postoperative mortality was seen. Because primary closure was performed in only three selected patients, no mortality was found in these patients. Multiple perforations were also observed more commonly in patients who died in our study. Although the rate of presence of generalized peritonitis was higher in non-surviving patients, it was not statistically significant. We also found a higher mortality in patients with ARDS and sepsis as postoperative complications. Although ileostomy is preferred, especially in patients at high risk because of generalized peritonitis or multiple perforations, the mortality rate was not higher in our patients with ileostomy than the others. This situation suggests that ileostomy may decrease the mortality rate in patients with high risk.
CONCLUSION
A delay in diagnosis and multiple perforations are the most important causes of mortality and a high level of suspicion is required for early diagnosis. Therefore, especially in patients with a history of chronic diseases such as Crohn's disease, typhoid, or abdominal tuberculosis, the diagnosis should not be delayed by connecting the complaints of the patients to the previous attacks of the chronic diseases. Although early diagnosis may enable the avoidance of extensive procedures, once the diagnosis is delayed, especially in patients with multiple perforations, extensive surgery like bowel resection and/or ileostomy should not avoided in order to prevent fistula or sepsis to prevent morbidity and mortality. Because systemic complications are common in these patients, they must be treated in advanced centers involving improved intensive care units.
